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The various biologic responses that may be initiated by inhalation of 
ubiquitous, gram negative, endotoxin-containing bacteria will be examined. A 
number of sensitive means of evaluating both systemic and intrapulmonary responses 
to such an inhalation are available and have been applied to a variety of labor¬ 
atory animal species. Microorganisms chosen for study were selected from isolates 
obtained from either aerosols from the work environment or from materials which 
compose particulate aerosols in the work environment. Aerosols were prepared 
from saline suspensions of each respective test microorganism and administered 
for brief periods (30-60 min) to unimmunized animals. At appropriate intervals 
after the aerosol, the respective measurements were taken. 

Such brief aerosols of certain organisms cause a leukocytosis, an increase 
in arterial oxygen tension, and an exaggerated release of intrapulmonary lactic 
dehydrogenase (LDH) within 4 hrs after challenge. These small aerosols even 
exert enough effect to predispose the animal to a hemorrhagic necrosis of the 
lungs when followed in 24 hrs by an intravenous administration of the same 
microorganism, in effect a pulmonary Shwartzman reaction. 

Measurement of intrapulmonary release of LDH is maximal at 4 hrs, but depends 
on the species of gram negative bacterium used. Two give especially exaggerated 
responses, Citrobacter freundli , isolated from the air of a swine confinement 
facility, and Ervinia herbicola , one of the most common bacteria found on cotton 
bracts and cotton cardroom dust. When such animals 1 pulmonary lavages are 
examined for cellular content the species of bacterium inhaled again determines 
the type and composition of the cellular infiltrate seen. There is no relation¬ 
ship between the cellular infiltrate and intrapulmonary LDH production. 

The rabbit is the species of choice for pyrogen testing of endotoxin, but 
exhibits no response to 30 1 aerosols of E. coli . However, if a more sensitive 
means of measuring imbalance of temperature maintenance is used, brief aerosols 
of certain gram negative bacteria do upset the temperature control mechanism. 

Long term consequences of immunologically induced injury were studied by 
in vitro studies of murine lymphocytes using purified lipopolysaccharide found 
that jin vitro mitogenesis varied depending on the source of LPS. Such a char¬ 
acteristic could lead to an enhancement of the immune response to inhaled antigens. 

It was concluded that since small amounts of endotoxin-containing bacteria 
could induce such a variety of potentially injurious effects via inhalation in 
a variety of laboratory animals, it would be of great importance to ascertain 
what affects inhaled endotoxin would have in humans in explaining the patho¬ 
genesis of inhalation diseases of occupational origin. 
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